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PREFACE 


Although annual estimates of provincial economic 
accounts have been available for Ontario for some time, the 
estimation of a quarterly series compatible with annual data 
has been initiated only recently. The annual estimates have 
been used widely in the analysis of the Ontario economy and as 
a quantitative basis for the formulation of economic policy. 
We believe that the quarterly series developed in this study 
will substantially enhance the usefulness and applicability 


of the Ontario Economic Accounts as an analytical tool. 


Part I of this study reviews and summarizes the 
methodology used in the development of quarterly time series 
for the Ontario Economic Accounts, while the historical record 
of the data covering the period 1947 to 1975 is presented in 


Raine bee 


Generally, the literature documents two approaches 
for estimating quarterly series consistent with annual totals. 
The first approach derives quarterly series using mathematical 
optimization techniques based on criteria such as smoothness, 
without considering any outside information on the quarterly 
pattern which a particular variable might exhibit. The second 
method is a refinement of the first, taking into account the 
quarterly movement of series which are highly correlated with 
the variable to be estimated. This latter approach is 


preferable, provided that appropriate related data exist, and 


has been used wherever feasible. A detailed description 
of the methods adopted for each component of the statistical 


series is provided in Chapter 3, Section A, pp. 29-31. 


The use of quadratic minimization techniques, 
whether by themselves or further adjusted on the basis of 
related series, results in data which reflect the secular 
trend component of quarter to quarter fluctuations. There- 
fore, the estimates presented in this volume should be 
regarded as seasonally adjusted, excluding those repetitive 


seasonal movements occurring regularly within each year. 


Empiric evaluation of the reliability of these 
quarterly estimates, except for wages, salaries and supplemen- 
tary labour income, is extremely difficult because of the 
lack of relevant actual quarterly data for the Province. 
Nevertheless, indirect testing with time series from the 
Canadian and U.S. National Accounts inspires confidence in 
the methodology and suggests that the derived Ontario 


estimates are quite satisfactory. 
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THE ONTARIO ECONOMY 1947 - 1975 


Over the 28 years between 1947 and 1975, 
Ontario's total production of goods and services as 
measured by Gross Provincial Product has increased by 
almost 12 times its original value, growing at an average 
annual rate of 9.3 per cent to reach more than $65 billion 
in 1975. In constant dollar terms, this represents average 


real growth of 4.8 per cent per annum. 


Over this fairly long period, various changes 
have occurred in the relative shares of factor incomes 
included in Gross Provincial Product. While pre-tax corporate 
profits have grown proportionately with total gross product, 
wages, salaries, and supplementary labour income have gained 
in relative importance, increasing their percentage share 
from about 50% in 1947 to over 57 per cent in 1975. At the 
same time, farm income has been falling in relative terms from 
SlNOsSta percent Of COtaL product in 1947 Co Just over 1 per 


eentein 1975. 


Although absolute growth of most income items has 
been fairly steady over the 1947-75 period, corporate profits 
before taxes, have not performed as consistently as other 


components. Profits which typically reflect the state of the 


economy fairly closely, contracting during periods of 
recession and expanding during recovery, have experienced 
several marked turning points in the years under review, 


perc iCcusardyeinatcneed Jo0us. 


In 1975 Ontario personal income reached a level 
of almost $53 billion dollars, growing by about twelve and 
one-half times its 1947 level. This represents an annual 
average rate of increase of approximately 9.4 per cent. 
Over the same period, personal disposable income grew at 
an average rate of only 9.0 per cent per annum, reflecting 
the increased share of government receipts of personal direct 


taxes and other current transfers. 


On the expenditure side, consumer expenditure on 
goods and services has increased from about $3,700 million in 
1947 to more than $37,900 million in 1975, an average annual 
rate of growth of about 8.6 per cent. In relative terms, 
the share of consumer spending in total expenditure fell from 
over 68 per cent in 1947 to about 58 per cent in 1975, while 
government expenditure on goods and services more than doubled 
its share over the same period from less than 8 per cent to 
more than 17 per cent. The relative importance of foreign 
trade to the Ontario economy, measured in terms of the share 
of exports in total expenditure, has remained fairly stable 
over the period under review and amounted to almost 30 per cent 
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PART TWO 


Nabe) Heo eOs be0eG ey 


rk Op Ere 
1 we METHODS. OF ESTIMATION 


i pret Description of Different Approaches 


Several approaches are suggested in the Jiferature 
for estimating quarterly series consistent with annual totals. 
Generally poesia the estimating procedures can be grouped 
into two categories depending on whether or not related time 


series are utilized in deriving quarterly estimates. 


In the approach without related series, the 
quarterly estimates are derived primarily from mathematical 
optimization based upon certain criteria such as smoothness, 
subject to the constraint that the resulting quarterly estimates 
are consistent with the annual totals. It iS) a purely 
mathematical derivation without taking into account any 
extraneous information concerning the variable foniwhichsthe 


quarterly series is to be estimated. 


The approach based on the utilization of related 
series takes into account the quarterly movement of series 
which are highly correlated with the series to be estimated 
while at the same time satisfies the annual ep 
Obviously, this approach seems preferable if highly 
related series can be found. 


a ee eT eas TO ee 


1. For the approach without using related series,see, for 
example, 0.C.G. Boot, W- Feibes and J.H.C. Lisman, "Further 
Methods of Derivation of Quarterly Figures from Annual 
Data", Applied Statistics, 1967; F.T. Denton, "Adjusting 
of Monthly or Quarterly Series to Annual Totals: An Approach 
Based on Quadratic Minimization", Journal of the American 
Statistical Association, March 1971. For the approach in which 


ee 2 ce 


Unfortunately, the difficulty of identifying 
related series presents a major obstacle to the application of 
this method. Examination of the publications of Statistics 
Canada and other data sources reveals that suitably related 
provincial series for most items in the Ontario Economic 
Accounts are virtually non-existent. The only alternative 
is to use quarterly statistics of the Canadian National Accounts 
as related series. In view of the importance of the Ontario 
economy in the Canadian economy, the possibility of using 
data from Canadian National Accounts as related series was 
investigated by carrying out a comprehensive regression 
analysis for major corresponding annual time series of the 


National and Ontario Economic Accounts. 


The result of this regression analysis, together 
with the ratio of the annual value of the Ontario variable to 
that of its Canadian counterpart (denoted as average annual O/C 
ratio) for the 1947-1975 period, is presented in Table 1. In the 
same table, an abbreviation is assigned to each item for con- 
venience and future reference. Some of the marginal O/C ratios 
presented in Table 1 are later used in the estimation of 


Ontario quarterly data. It is obvious from the table that the 


the related series are used, see, for example, D.W. Balmer, 
"An Observation on the Disaggregation of Annual Time Series 
Data”, Applied Statistics, 19/5) -G.CG. Chow andsAvLemuine 
"Best Linear Unbiased Interpolation, Distribution and 
Extrapolation of Time Series by Related Series", Review of 
Economics: and Statistics,.Nov., 1971; V.S. Ginsburgh, 


"A Further Note on the Derivation of Quarterly Figures 
Consistent with Annual Data", Applied Statistics, 1973. 
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TABLE 1 REGRESSION ANALYSIS FOR ONTARIO AND CANADIAN ANNUAL VALUES 


Marginal 
O/C 


0.42238 


Average 
o/c 


GPP TABLE 
——$——— 


Tal Wages, salaries and supple- 0.4217 


mentary labour income 


ee Military pay and allowances 0.2875 0.3114 

35 Corporate profits before taxes On4ai 0.4369 0.9996 

1.4 Dividends paid to non- 0.7653 0.6589 0.9821 
residents 

pes) Interest and miscellaneous 0.3412 0.3806 0.9946 
investment income 

DeGist Accrued net income of farm 0.1478 0.2411 Os 2kePse) 
cperators from farm 
production 

shat Net income of nen=-farm unin- 0.4017 Ono 92 
corporated business 
including rent 

1.8 Inventory valuation adjust- 0.4285 0.5033 0.9994 
ment 

1) Net provincial income at factor)? 0.4085 0.4049 0.9988 
cost 

aah Indirect taxes less subsidies 0.4486 0.4135 0.9989 

anual Capital consumption allowances 0.3645 0.2660 0.9985 
and miscellaneous valuation 
a; 


8.9303 
0.3946 


-0.0039 
059993 


0.4141 


0.4039 0.3940 0.9992 


Personal expenditure on consu- 

mer goods and services 

Pgs Government current expenditure 
on goods and services 

Dia Government capital expenditure 


0.3012 0.2254 0.9950 


0.3050 CesLo9) 0.9909 


on goods and services 

2.4 New residential and non- 0.3165 0.3326 0.9893 
residential construction 

Zs) New machinery and equipment 0.3891 0.9957 

PAS) Value of physical change in 0.4255 0.4648 0.9635 
non-farm inventories 

Beat Value of physical change in -0.0930 -0.0194 
farm inventories 

2 afsh Exports o£ goods and services 0.4887 0.4842 
abroad 

Se Imports of goods and services 0.3424 0.4116 


from abroad 
ae Ke) Residual error 
2.kL Gross provincial expenditure 
at market prices 


=0.3772 
0.4141 


8.9303 
0.3946 


'd 


0.4073 0.4018 


Biae Personal income Y 

Sie Personal direct taxes eu 0.4055 0.4440 

nie Other current transfers to TRG 0.6662 0.4851 
governments 

3.4 Personal disposable income PDY 0.4038 0.3959 

Bos) Personal expenditure on BE 0.4039 0.3940 


consumer goods and services 


3.6 Transfers to corporations BES 0.3208 0.3832 
Breil Transfers to rest of the world | TRR 0.4081 0.3953 
3.8 Saving of persons and PS 0.3825 


unincorporated business 


NOTE: Marginal 0/C is equal to ay in the eacuation estimated by ordinary 


least squares method, Ys = a, + ay x*, where Y* and X* are the 
Ontario and corresponding Canadian annual values respectively, and 
a and ay are parameters. Average O/c is the mean of the ratios 
Y¥*/X* over the same estimation period 1947-1975. 


are O Cae 


F : A = 2 
fit for most of the equations is excellent as the R’ (the 


coefficient of multiple correlation corrected for degrees of 
freedom) is greater than 0.9 for the vast majority of components. 
The average O/C ratio represents Ontario's relative share in 

the national total of each income and expenditure 


component. 


It must be emphasized that two conditions must 
be satisfied for using the Canadian counterparts as related 
series: 


(Cl) The annual figures for Ontario and Canada must ke 
closely related. 


This is judged by the value of nee A value 
of higher than 0.9 is considered acceptable. 


(C2)"-Ontarto-accounts#eforsarsigniticant proportionsot 
the? national | total: 


Basically, a value greater or equal to 0.4 for 
the average annual O/C ratio over the estimation period 
indicates that (C2) is satisfied. However, for those items 
with an average annual O/C ratio slightly under 0.4, 
other factors are considered in determining whether (C2) is 
satisfied. The decision is based on the time path of 
the average O/C ratio and a comparison between two sets of 
estimates generated with and without using Canadian counter- 


parts as related series. 
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Obviously, it is only when condition (Cl as 
satisfied that the quarterly data from the Canadian National 
Accounts can be accepted as "related series". However , (C1) 
is a necessary but not sufficient condition for using 
Canadian quarterly data as related series. Even if Ontario 
figures are closely related with corresponding Canadian data, 
it seems unlikely that the quarterly movement of the former 
will be reflected by the latter if the value of average annual 
o/c is small. Judging from the results shown in Table 1s} 
use of the Canadian quarterly series as the related series for 


certain components seems justified. 


B. Estimation Methods 

For some components it is feasible to derive 
quarterly data using related series while the rest can be derived 
directly from the annual provincial data. Therefore, composite 
methods were used depending on whether the conditions of 


applying the method using related series are satisfied. 


In summary, three methods denoted as Methods 
(A )ipe (B),-and »(C) respectively, were applied to derive quarterly 
series from available provincial accounts data. While Methods 
(A) and (B) employ mathematical optimization based on the 
criterion of smoothness, Method (C) in addition utilizes related 
series. These three methods are explained briefly in this 
section while a detailed mathematical exposition is presented 


in Appendix A. 


=a Ce— 


Method (A) 


Quarterly estimates are obtained by minimizing 
the sum of squares of the differences between the successive 
quarterly values over the estimation period subject to the 
constraint that quarterly figures are consistent with annual 
data. Mathematically, for a period of N years or 4N quarters, 
we minimize 


4N 


a (Ay,)° subject to the annual constraints 
i= 
4k 
yy y. = yz ee ae 
ye ne 
where y = quarterly estimate 
AG AY Saye 
y* = annual data 


Method (B) 
Quarterly estimates are obtained by minimizing 


the sum of squares of the second differences i.e., 


4N 5 
Minimize 2 CAY ge Ayana) 
"ped 1 i-l 
1=3 
4k 
Subject “to Z y. = YR 
i=4k-3 > 


where AY; SY ieee, 


Method (C) 

This method involves a two-step procedure: first, 
obtaining the preliminary quarterly estimates from mathematical 
optimization through either Method (A) or Method (B) and then 


adjusting these estimates with related series. 


=a) oe 
Let % be the quarterly estimates and y* be the 
annual data for the series to be estimated and x and x* he 
the quarterly and annual data of the related series of y, 
Method (C) then proceeds as follows: 
1. Generate preliminary quarterly ue and Re (fissile remecatsep elt.) 


with either Method (A) or Method (B) from their 


annual data Yr and xf Cis Ores eteraty tt) 
2. Estimate an annual equation y* = ay + a,x* with 


ordinary least squares method 
3. Compute the final quarterly value ey (is 1 pasenetepaagt N) 


in the following equation: 


= _ & 
ony ve + a, (x5 &.) OZ only) 
4k 4k 
Obviously, 2 Ves 2 Sa = ve where k =1,..,N 


i=4k-3 + £4i=4k-3 


ieewe the aunual constraints hola for Y;° 


As explained in Appendix A, when y* is closely 
related to x*, equation (2.1) implies that Ay; depends mainly 
on a, Ax, . Under these circumstances, it is expected that the 
quarterly estimates will predict the directions of change and 
turning points of its related series very Satistactorily. 


This makes the application of Method (C) more attractive if 


x is a highly related series of y. 


As no direct testing of the methods with actual 
provincial quarterly data is feasible, except for wages and 
salaries, the best alternative is to test the methods 


by comparing the Canadian quarterly estimates generated by 


od One 


these methods with actual quarterly data from the Canadian 
National Accounts (and also in some cases with U.S. National 
Accounts). In view of the importance of the Ontario economy 
within the Canadian economy and the similarity of the definitions 
and concepts between the provincial and national accounts ,these 
tests are highly relevant for the construction of the Ontario 


estimates. 


In the testing reported in the next chapter, 
only Methods (A) and (B) are reviewed because its7s more 
important to find out whether Method (A) or (B) should be used 
in estimating Ontario quarterly series. For those components 
in which Method (C) is employed, these tests will also provide 
a guide as to whether the preliminary estimates should be 


generated by Method (A) or (B). 


eee — 


2. TESTING WITH CANADIAN AND U.S. DATA 


Ree Teste criteria 

Both Methods (A) and (B) are based solely on 
the mathematical criterion of smoothness. In order to selecc 
the best method for estimating provincial quarterly series, 


testing based on specific statistical standards is necessary. 


The performance of Methods (A) and (B) is evaluated on 
the basis of the magnitude of the prediction error and the ability 
to predict the direction of change and turning point . The 
magnitude of the prediction error can be observed for each 
quarter in the percentage prediction error = (95 = Va / vag 
where % and y are the estimated and actual values respectively, 


and the overall prediction error for the period of 4N 


quarters is conveniently summarized in either the 


4N 
Absolute Average Error (AAE) = 2 va y, |/4N or 
i=1 
4N 5 io 
Root Mean Square Error (esse (95 - y;) /4AN 
i1=1 


The Average percentage error (APE ea which e.s 
obtained by dividing AAE by the mean of the absolute values 
of the quarterly data over the estimation period, is also 
reported to indicate the magnitude of the overall weighted 


absolute average percentage error for the estimation 


ca a RP 


periedea 


Direction of change is defined as the sign of the 
difference between values in current and previous periods. 
A turning point occurs when the directions of change are opposite 
in two consecutive quarters. The ability of a specific method 
to predict the direction of change is expressed by the value 
of DC which is the ratio of the number of correctly predicted 
directions of change to the number of the total directions of 
change in the estimation period. Similarly, the performance 
of a specific method in predicting the turning points is 
judged by the value of TP which is obtained by dividing the 
number of correctly predicted turning points by the number 
of total “actual turning points: Obviously, the’ hiagner the 


values of DC or TP, the better the performance of the method. 


Be Seasonally Adjusted vs Unadjusted Data 


Time series are a synthesis of four types of 
concurrent change, namely, secular, cyclical, seasonal, and 
random. Secular change is a smooth regular long-term movement 
while cyclical change,lasting more than one year,is a type of 
fluctuation involving expansions, recessions, contractions and 


revivals. Seasonal variation is a relatively stable fluctuation 


2. This can be shown by writing APE=AAE/|y| where |y| 


4N | | 4N 4Nn 
Elyse |/4N° sore are 2 Fight ign iyd lee 
c=] r i=1 - = al 1 


4N 4nN 
- 1 ie, : vl/ly,][ FA vs] 
al 


=] 


eal Sa 


that occurs in a repetitive fashion within each year. Random 
change is movement occurring from time to time without any 


clear pattern as to timing or amplitude. 


By definition, seasonally adjusted time series 
are a combination of trend, cycle and random movements with the 
element of seasonal variation removed. Although there are 
many methods of dealing with seasonal adjustment, basically 
each method is intended to smooth the series Witnan, Lhe 


annual time intervals. 


In deriving the Ontario quarterly estimates, the 
sum of squares of the first differences (Method A) or second 
@ifferences (Method B) is minimized over the estimation period. 
In other words, smoothness is used as the prime criterion to 
derive the quarterly estimates with the resi tathateonlLy «Lhe 
trend component in the series is being statistically isolated. 
Therefore, the derived series can be considered equivalent 


to seasonally adjusted data. 


An experiment with data from the Canadian National 
Accounts was carried out to explore this aspect empiric- 
Aah wash AeiS Canadian National Accounts, both seasonally 
eacuated and unadjusted quarterly data are avarlable. 5 First, 
we compare estimates derived by Method (A) and (B) witths the 
seasonally adjusted data. This involves calculating the values 


of summary statistics such as AAE, RMSE, APE, TP and Di. 


ene a 


Secondly, we do the same with respect to the set of seasonally 
unadjusted data. When the values of these summary statistics 
from these two tests are compared, we should be able to verify 


what is expected from theoretical consideration. 


The values of AAE, RMSE, APE, DC and TP, calculated 
over the period 1947-1975 for Methods (A) and (B), are presented 
in Tables 2 to 7: “the first three’ tables “are based (onwseasens 
ally adjusted data and the last three on seasonally unadjusted 
data. When the “same method is utilizgedunitormly tion labeevhe 
items in each table for the same time period, it can be shown 
that if the annual value of an item is the sum or difference 
of the annual values of two or more components, the quarterly 
estimates obtained by applying the same method to this item 
are equal to the sum or difference of the quarterly estimates 
obtained by applying the same method to their components 
individually. Therefore, the quarterly estimates for certain 
composite items such as net national income at factor cost, 
residual error, gross national product etc., are derived based 


on the annual figures for each composite item. 


By comparing the result in Tables 2 and 5 for GNP 
components, Tables 3 and 6 for GNE components and Tables 4 
and 7 for items used in the derivation of personal saving, it 
is clearly seen that the values of AAE, RMSE and APE are 
smaller for each item when the seasonally adjusted data are 
used. As far as the values of DC and TP are concerned, the 


former are higher for every item and the latter are higher for 
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almost all the items when using seasonally adjusted data. In 
summary, this experiment demonstrates that the quarterly 
estimates generated by Methods (A) and (B) correspond to 


seasonally adjusted figures. 


C. Performance of the Selected Methods 

After verifying that the estimates derived by 
both Methods (A) and (B) are equivalent to seasonally adjusted 
figures, we now turn to the problem of the accuracy of the 


estimates and the choice between Methods (A) ward (8B). 


The comparison of the performance between Methods 
(A) and (B) is summarized in the last two columns of Tables 
2 to 4 in which the method is selected either on the basis of 
a smaller value of AAE (or APE) or a larger value of TP. As 
an additional test, seasonally adjusted data from the U.S. 
National Accounts are used to carry out the same tests as an 
the case of the Canadian data. The results are shown in 


Tables 8 to 10. 


If the same result is obtained in both the Canadian 
and tS cases, the chosen method is circled in the table. 
For example, Method (A) is better than Method (B) for Canadian 
inventory valuation adjustment (item G eins Table 2) gudced 
by the value of AAE, but the reverse is true when the values of 


TP are compared. Since the same result is also obtained from 
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the U.S. estimates, both A and B in the last two columns for 


Stem fin Tables 2 and 8 are circled. 


Generally speaking, two observations can be 
derived from Tables 2 to 4 and 8 to 10. First, for most 
items, both Methods (A) and (B) perform quite satisfactorily 
when judged either by the magnitude of the prediction error 


Orethevability of predicting directions of change. 


Secondly, it is rather difficult to conclude 
which method is generally better because the performance of 
each method varies from item to item. For example, Method (A), 
judging by the value of AAE, is better than Method (Byeein 
generating quarterly estimates for corporate Puots tSeeetore 
taxes from both U.S. and Canadian annual data, but the reverse 
applies for wages, salaries and supplementary labour income, 


GNP, and personal expenditure on consumer goods and services. 


The results of testing both Methods (A) and (8B) 
based on seasonally adjusted Canadian and U.S. National Accounts 
data seem to suggest that the method used to estimate quarterly 
series should be determined item by item on the basis of the 
magnitude of AAE. For this reason, and also considering that 
more weight should be given to the result obtained from 


testing with Canadian data, it was decided to select the methods 


2. Gea 


applicable to individual components on the basis of smaller 

AAE as shown in Tables 2 to 4. For those items for which 

both conditions (Cl) and (C2) are satisfied, final quarterly 
estimates are obtained from Method (C) based on the preliminary 
estimates from Method (A) or Method (B), uSing seasonally 
adjusted quarterly data of their counterparts in the Canadian 


National Accounts as related series. 


=e a 


3. ONTARIO QUARTERLY SERIES 


A. Methods Adopted for Statistical Estimation 

Judging from the results in Tables Jo. On seas 
well as from the regression analysis shown in Table 1, it was 
decided to estimate Ontario quarterly series with the methods 
listed in Table 11. In this table, when Method (C) is used, 
"CA" denotes that Method (A) is adopted in obtaining che pre— 
liminary estiamtes, and similarly for VGpla. Dine cchessame 
table indicates that the figures for the item in question are 
derived from the estimates of other items. Such derived items 
include Net Provincial Income at factor cost (NEV) ® REG REZ, 
Gross Provincial Product and Expenditure at market prices 
(GPR) and GPE)+; (PY, tPDy tand: Ps. REL, RE2,; GPP, and GPE are 
derived jointly from the components of GPP and GPE 
in such a way that RE1 + RE2 = 0 and GPP = GPE. The detailed 


derivation of these four items is explained in Appendix B. 


For certain items in the Ontario Tables, such as 
exports of labour services to federal government (XLS), federal 
government investment income received from or accrued in Ontario 
(GIY), dividends received from R.O.C. (DR), dividends paid to 
R.O.C. (DP), transfer payments (TP), interest on public debt 
(IP), interest on consumer debt (IC), and earning not paid out to 
persons (E), Method (A) was chosen arbitrarily. This is because 
the testing with Canadian data in the last chapter does not 
cover these items for lack of data, and therefore one cannot 


determine whether Method (A) or (Byes better. 


rat Pate 


TABLE 11. METHOD OF ESTIMATION 


GPP TABLE GPE TABLE 
Item Method Item Method 


* WS is derived from data from Statistics Canada. 


ap HE 


As a special case, the seasonally adjusted 
quarterly estimates for WS, the sum of wages, Salaries and 
supplementary labour income, are derived based on data from 
Statistics Canada (SC). The main component of WS is available 
from monthly figures published in SC 72-005 Estimates of Labour 
Income. Supplementary labour income, not available from 
Statistics Canada, is estimated by distributing the annual Ontario 
supplementary labour income over the four quarters of each year 
based on the proportions determined by Ontario wages and 
salaries in each quarter to its annual value. This assumption 
appears reasonable considering that supplementary labour income 
is composed of employers' contributions to employee welfare and 
pension funds which more or less depend on wages and salaries. 
This assumption was tested in relation to Canadian wages, 
salaries and supplementary labour income and the result was 
very satisfactory. The derivation of this item and the result 


of the test are explained in Appendix C. 


B. Results 

Quarterly estimates for the major components of 
the Ontario Economic Accounts have been estimated for the period 
1947-1975. As was argued and subsequently proved empirically 
with Canadian data in the last chapter, these quarterly 


estimates represent seasonally adjusted figures. 


It was also mentioned in the previous chapter that 


because actual Ontario quarterly data are not available, 


ea 3 Oe 


the seasonally adjusted data from Canada and U.S. National 
Accounts were used as an indirect test of the reliability Of 
the estimates generated by the methods selected to estimate 
Ontario quarterly series. In this section, given the Ontario 


quarterly estimates, one further test can be carried out. 


Wages, salaries and supplementary labour income is 
the only item in the Ontario Economic Accounts for which a 
quarterly series is derived from Statistics Canada data. This 
set of estimates, which is taken as the original quarterly 
data, can then be compared with the estimates obtained from 
Methods (A), (B), and (CB) respectively. The summary statistics 
concerning percentage error, turning point, and direction of 
change are used once again as the criteria to judge the 


performance of the method. The result is shown as follows: 


Method AAE RMSE APE DC TP 
Sam LL Lone ne 
A 13.8617 25.3700 0.4520 Lis ye 0/4 
B 11.4208 18.2421 0.3724 Hye able 0/4 
CB 10.1002 16.8672 Oeo2e3 ina: 0/4 


ee ee 


It is observed that although Methods (A), (B) and 
(CB) all fail to predict any of the four turning points, each 
predicts correctly almost all the Girections of change, and the 
average percentage error is remarkably small, especially for 
(CB). In summary, Methods (A), (B), and (CB) perform rather 


satisfactorily form (this i ten. 


Pe 


4. CONCLUSION 


A set of Ontario guarterly estimates has been 
derived based on annual data using composite methods. As 
smoothness is the basic criterion in the derivation, it is 
expected that Methods (A) and (B) should generate rather 
reliable quarterly estimates for those items which exhibit 
monotonic movement. For those items in which their counter- 
parts in the Canadian National Accounts are qualified as 
related series, the use of Method (C) improves the reliability 
of the preliminary estimates generated either by Method (A) 


or Method (B). 


Direct evaluation of the reliability of the 
Ontario quarterly estimates, except for wages, salaries and 
supplementary labour income, is extremely difficult because of 
lack of relevant Ontario quarterly data. Nevertheless, indirect 
testing with data from the Canadian and U.S. National Accounts 
suggests that, except for a very few items such as inventory 
valuation adjustment, value of physical change in inventories 


and residual error, the derived estimates seem to be satisfactory. 


The Ontario quarterly data presented in this study 
should be considered a first attempt to isolate intra-annual 


movements of major Ontario economic aggregates. 
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APPENDIX A 


SOLUTION FROM METHODS (A), (B) AND (C) 


Method (A) 


Mathematically speaking, the solution for Method 


(A) over the estimation period of N years or 4N quarters 


is found by minimizing the Lagrangian expression: 


4N 5 N Ak 
a = = 
L (Ay, ) + 20h, (Ly, Yy) 
{=2 k=1 1=4k-3 
where y = quarterly estimate to be derived 


ie hia 7 ir 
y* = annual data 


L can be expressed in matrix notation as 


Tee Ay te eA Cy — y*) 
where Y3 
. the subscript (4Nxl) indicating the 
yY =F. order of the matrix (i.e., with 4N 
4Nxl| . rows and 1 column) 
Y4n 
—iveuler O Ono 
Og= 18 ot 0 0 “ 
(D,) = e ° e 
(4N-1)x4N 
(Oe) cia ae 


A 
| A 
» ee ae 
Nxl 
: N 


Cl 
Nx4N 
OeP0F 205 0 0 
Obviously Be 
i 
eee 
(4N-1) xl | 
house 
| 
van 
1) = callin 
and (Ay) 'Ay y Da DAY 


L is minimized when dL/dy 
oL/d9y = .2Ay + 2C'A = 


oL/d i 


2 (Gye may.) 


ah) oe ae 


i oo a OF 0a Cae 
je ae O07 020 
Om CaO ft ieee eee 


| 
rae 
> 
ke 
I 


= 7. “and™oL/ou =) Ose 
or hy 2 Clu iawn (Al) 
or 9Cy = y* (A2) 


(Al) and (A2) can be expressed as 


AyG' y O 


y 


(or) A War 

where 0 is the matrix with every element being zero 
a 

or y Pe Geli 0 


IN CAO miley (A3) 


Since A, C, and 0 are matrices with constant elements, given 


the annual data y*, the quarterly estimates (y) can ke solvec. 


Method (EB) 
The solution of quarterly estimates from Metl.od 
(Qaeis  samisdlan eto, that for Method -(A)r.).s A Lagrangian expression 


MGC IaMe ce SUG Fasc 


AN Fs N ak 
fe AY ees ee te ee (Eye a: 472) 
: = k k 
f= oa k=t  i=4k-3 
= (Ay) 'D,,'D, (Ay) fee Oy) (A4) 


where all the matrices are defined as in Method (A) except 
that the order of De in this case is (4N-2) x (4N-1) 
As it was shown that Ay = D,y, (24) can be rewritten 

Ao ee eva by tae en (CY Y ™.) 

= : : ) 7 je Ac \ 
where EL Da Dy EN with an order 4N x 4N 
Following the same procedure as discussed for Method (A), 
we can solve y, together with A, from the following: 
y BC o 


Ceo ve (A5) 


Two comments can be made concerning the solutions 
for Methods (A) and (B) before discussing Method (C). 
First, since both y'Ay and y'By are quadratic functions in 
Ya (i=1,...,4N)), Methods (A) and’ (B) are called methods 
based on quadratic minimization. Secondly, as observed 
in (A3) and “(A5) }./in order to ’solve=tor y sand), aumatr. x 
of order 5Nx5N has to be inverted. For an estimation 
period of, for example, 1947-1975, this amounts to inverting 
a 145x145 matrix. In the actual estimation of Ontario 
quarterly series with Methods (A) and (B), a special computer 
program was adopted, greatly facilitating the estimation by 
inverting only an (N+1)x(N+1l) matrix for Method (A) and 


and (N+2)X(N+2) matrix for Method (B). 


Method (C) 
For Method (C), an equation involving annual 


values is estimated from ordinary least squares method such 


that: 
ge = a uy Sap (A6) 
or y* = 9* +@ = a, = a,x* + @ (A7) 
where y* = annual value from which the quarterly series 
is to be derived 
9* = predicted valude of y* from regression 
a = ‘residual error = y*-¢7* 


x* = annual value for the related series of y* 


LS On 


Two equations involving quarterly values y and x 
are implied by equation (Av). ‘hey are: 
y = a/4+axte (A8) 
where y and x are actual guarterly figures, and 
ee ee ae (A9) 
where ¥ and % are the quarterly estimates obtained from 
either Method (A) or (B) based on their annual values y* 


ancdwxt™ < 


Obviously, when either (A8) or (A9) is summed up 
for four quarters of each year, (A7) is obtained by assuming 
that fi is equal to the sum of e over four quarters. In 
other words, both (A8) and (A9) are the implied quarterly 
relationships compatible with the annual equation represented 
by (A7). Substracting (A9) from (A8) and rearranging the 


terms, we get the equation for Method (C). 


ye Say + a, (x - 2) (A10) 
A very important implication can be derived from 

equation (Al0). Taking the first difference on both sides 

Ope lAlG)), awe-get 


Ay = Ag +t a, (Ax - AX) 


a, dx + AY - a, AR 
or Ay = a ox + be (All) 


Therefore, if Se is very small, the Sign and value 


of sy depend on those of a, &X. Given the probable result 


- 137 - 


that a,>o, the sign of the direction of change of the quarterly 


z 


estimate is the same as that of its related series (i.e., 


Ay has the same sign as Ax). 


As the value of e, the residual error in the 
quarterly equation, is reflected by the Valueeci.U pce 
residual error in the annual equation, the closer y* is 
related to x*, the smaller is the value of e and she. this 
explains why we expect that when he for the annual equation is 
high, the quarterly estimates obtained with Method (C) 
perform very satisfactorily in predicting the directions 


of change and turning points of the related series. 


APPENDIX B 


DERIVATION OF RESIDUAL ERRORS 


Define the following relationships with the names 
of all the items in their abbreviations as previously 
defanedscrache Cest. 

NPY. = WS + MP +.CP - DN + IY + FY + NEY + 1V 


NPY + TMS..+ CCA 


Q 

ae) 

ao) 
*% 
I 


CPhte=) GPE St GEC #:GEK (+71 CO tt gi ME Tt INNES+ INP st A = Mer 


KLoe——Giy + DR — DP 


after defining these relationships, we can find 
the residual errors (REl and RE2) in GPP Table and GPE 


Table such that the following four conditions are met: 


GPP? + REL w=" "GRP 
2, °GPE* + REZ” = GPE 
Seo Ree = 0 

A, “GPP = GPE 


Given GPP* and GPE* and solving four equations 


for four unknowns (RE1, RE2, GPP and GPE) we get 


REL = (GPE* - GPP*)/2 
RE2 = -(GPE* - GPP*)/2 
GPP = GPE = (GPP* + GPE*)/2 


isvbiesx eng 
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APPENDIX C 


ESTIMATION OF ONTARIO QUARTERLY 


WAGES, SALARIES, AND SUPPLEMENTARY LABOUR INCOME 


Define the following variables, all referring 


to Ontario: 


W; = wages and salaries 
S; = Supplementary labour income 
WS; = wages, salaries and supplementary labour income 
WS) pamwe W. + 8. 
a Ht zt 
where i = a refers to annual figure 


h- 
i] 


q refers to seasonally adjusted quarterly figures 


Was Nee and Ss. can be obtained and derived from 
Statistics Canada publication 72-005 Estimates of Labour Income. 
Ss is, however, not available and must be estimated in 


q 
order to get the estimates for Eee It is assumed that: 


lp == ea Aas or Sy = (W/W) S. 
then 
ws =W + S_-= (W /W_) WS 
g q g q a a 


Obviously, the quarterly estimates ws. Satisfy the annual 


constraints. 


The assumption used in deriving 5 is tested with 
the data from the corresponding items in Canadian National 
Accounts for three selected years: 1947, 1961, and 1975. The 
validity of this assumption is clearly seen from the similarity 


between the ratio Sef and Wane as indicated in the table below: 


1947 


Ls) aya 


1375 


1Q 
2Q 
3Q 
4Q 


1Q 
2Q 
3Q 
4Q 


19 
2Q 
3Q 
4Q 


ee Yd) 


8, 
Oe23L5 
0.2424 
0.2557 


Oee7ue 


0.2416 
Oia NE) 
Uae oo 


0.2568 


Uaioe 
0.2441 
Oe Zocn 


8 esi Ss) 


W/W, 
On2335 
0.2441 
O72 545 


0.2678 


0.2428 
0.2475 
eee 


Oaz500 


OS 2S 74 
0.2454 
Oe2oow 
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ia a ? N Government 
PK { I Paublcatons 


Pp 52 


E Ontario Economic Accounts 
_ Quarterly Time Series 
1970-1976 


Ontario 
- Ministry of Treasury 


Economics and 
Intergovernmental Affairs 


Ontario Economic Accounts 
Quarterly Time Series 
1970-1976 


Ontario 

Ministry of Treasury, Central 
Economics and Statistical 
Intergovernmental Affairs Services 


The Honourable W. Darcy McKeough, treasurer 


A. Rendall Dick, deputy minister 


PREFACE 


Although annual estimates of provincial economic 
accounts have been available for Ontario for some time, a 
quarterly series compatible with the annual data has become 
available only within the last year. The annual estimates 
have been used widely in the analysis of the Ontario economy 
and as a quantitative basis for the formulation of economic 
policy. We believe that the quarterly series substantially 
enhance the usefulness and applicability of the Ontario 


Economic Accounts as an analytical tool. 


Ontario Economic Accounts, Quarterly Time Series, 
1970-1976, presents Gross Provincial Product, Gross Provincial 
Expenditure and their main components for the seven year 
period ending in 1976. The data for the years 1971 to 1975 
have been revised to take account of changes made by Statistics 
Canada to the Canadian National Accounts for this same period. 
Data for previous years back to 1947 can be found in Ontario 
Economic Accounts, Quarterly Time Series, 1947-1975, published 
in August 1977. This previous volume also contains a detailed 
methodological report on the estimation procedures used in 


deriving the quarterly series. 


Social and Economic Data 
Central Statistical Services 
Ministry of Treasury, Economics and 
Intergovernmental Affairs 
June, 1978 


NOTE 


Recent revisions to the Canadian National 
Accounts for the years 1974-1976 (subsequent to those 
taken into account in this publication) will necessitate 
some changes to the Ontario data for this period. These 
further revisions will be undertaken towards the end of 
1978 when Statistics Canada releases a full set of 
revised sector accounts for Canada. However, a preliminary 
review indicates that revisions to the Ontario data for 
1974 and 1975 will be minor, while the Gross Provincial 


Product for 1976 will likely increase by about 0.8 per cent. 
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Economics Services 


Ontario 


PREFACE 


Ontario Economic Accounts, Quarterly Time Series, 
1970-1977, presents Gross Provincial Product, Gross Provincial 
Expenditure and their main components for the eight year 
period ending in 1977. The data for the years 197 SCO rLI7.6 
have been revised to take account of changes made by Statistics 
Canada to the Canadian National Accounts for these years. Data 
for previous years back to 1947 can be found in Ontario Economic 
Accounts, Quarterly Time Series, 1947-1975, published in August 
1977. This previous volume also contains a detailed methodological 
report on the estimation procedures used in deriving the quarterly 


series. 


For users who would prefer to access the data in 
computerized form, the Ontario Economic Accounts from 1947 to the 
most recent data available (currently the first quarter of i979) 
have been stored with Dataline Systems Limited. A manual entitled 
"Ontario Economic Accounts Retrieval Program" is now available, 
providing details on the contents of the file and the means of 


accessing it. 


Recent revisions to the Canadian National Accounts for 
the years 1975-1977 (subsequent to those taken into account in 
this publication) will necessitate some changes to the Ontario 
data for this period. These further revisions will be undertaken 
towards the end of 1979 when Statistics Canada releases a rule 
set of revised sector accounts for Canada. However, a preliminary 
review indicates that revisions to the Ontario data for these 


years will be very small. 


Social and Economic Data 
Central Statistical Services 
Ministry of Treasury and Economics 
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Ontario Economic Accounts 


Quarterly Time Series 
1970-1S7é 


DEPOSITORY LIBRARY MATERIAY: 


Ministry of 
§ Treasury and 


Econornics 
Ontario 


Ontario Economic Accounts 
Quarterly Time Series 
1970-1978 


Ministry of Central 
Treasury and Statistical 


# Economics Services 
Ontario 


PREFACE 


Ontario Economic Accounts, Quarterly Time Series, 
1970-78, presents the seasonally adjusted estimates of 
Gross Provincial Product, Gross Provincial Expenditure 
and their main components for the nine year period ending 
in L973. whetdata for the years 1974 to 1977 havesbeen 
revised to take account of changes made by Statistics 
Canada to the Canadian National Accounts for these years. 
Data for pervious years back to 1947 can be found in 
Ontario Economic Accounts, Quarterly Time Series, 1947-1975, 
published in August 1977. This previous volume also contains 
a detailed methodological report on the estimation procedures 


used in driving the quarterly series. 


For users who would prefer to access the data in 
computerized form, the Ontario Economic Accounts from 1947 
to the most recent data available have been stored with 
Dataline Systems Limited. A manual entitled "Ontario 
Economic Accounts Retrieval Program" is now available, 
providing details on the contents of the file and the means 


Ofeaccessing it. 


Social and Economic Data 
Central Statistical Services 
Ministry of Treasury and Economics 
March, 1980 
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PREFACE 


This report presents seasonally adjusted quarterly 
estimates of Gross Provincial Product, Gross Provincial aeenhe 
ture, Personal Saving and their main components for the 1970-1980 
period. These quarterly series have been derived from the annual 
data by the application of quadratic minimization techniques ad- 
justed, wherever possible, on the basis of actual quarterly pat- 


terns exhibited by related series. 


This report revises and updates the estimates provided 
in Ontario Economic Accounts, Quarterly Time Series, 1970-1978, 
published in March 1980. Data for previous years up to 1969 can 
be found in Ontario Economic Accounts, Quarterly Time Series, 
eas -1915, published in August 1977. However, it should be noted 
that these two sets of estimates are not completely comparable 


because of some changes in methodology. 


Social and Economic Data 
Central Statistical Services 
Ministry of Treasury and Economics 
August, 1982 
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1. DESCRIPTION OF DIFFERENT APPROACHES 


Several approaches are suggested in the literature for 
estimating guarterly series consistent with annual baeares 
Generally speaking, the estimation procedures can be grouped into 
two categories depending on whether or not related time series 


are utilized in deriving quarterly estimates.* 


In the first approach, without using related series, 
the quarterly estimates are derived primarily from mathematical 
optimization based upon certain criteria such as smoothness, 
subject to the constraint that the resulting quarterly estimates 
are consistent with the annual totals. It is a purely mathemat-— 
ical derivation without taking into account any external infor- 
mation concerning the variable for which the quarterly series is 


to be estimated. 


The second approach, based on the utilization of 
related series, takes into account the quarterly movement of 
series which are highly correlated with the series to be estimated, 
while at the same time satisfies the annual constraints. Ob- 
viously, this approach seems preferable if highly related series 


can be found. 


i 


1. Chapters 1 and 2 of Part I of this report are, in most part, 


taken from Ontario Economic Accounts, Quarterly Time Series, 
1947-1975, which gives a more detailed explanation of the 


methodology. 


Unfortunately, the difficulty of finding related quar- 
terly series presents a major obstacle to the application of the 
second method. Examination of the publications of Statistics 
Canada and other data sources reveals that suitably neraesd 
provincial series for most items in the Ontario Economic Accounts 
are virtually non-existent. The only alternative is to use 
Quarterly statistics of the Canadian National Accounts as related 
series. In view of the importance of the Ontario economy in the 
Canadian economy, the possibility of using data from the Canadian 
National Accounts as related series was investigated by carrying 
out a regression analysis for major corresponding annual time 


series of the National and Ontario Economic Accounts. 


The result of this regression analysis, together with 
the ratio of the average annual value of the Ontario variable to 
that of its Canadian counterpart (denoted as average O/C) for the 
1970-1980 period, is presented in Tables 1 to 3. In these tabless 
an abbreviation is assigned to each item for convenience and 
future reference. Some of the marginal O/C ratios presented in 
these tables are later used in the estimation of the Ontario quar- 
terly ee It is obvious from the table that the fit for most o 

2 


the equations is excellent as the R* (the coefficient of multiple 


correlation corrected for degrees of freedom) is greater than 0.9 


2. Marginal O/C is equal to a, in the equation y*= ae a 
estimated by the ordinary least squares method, where ¥* and X 
are the Ontario and corresponding Canadian annual values 
respectively, and a, and 2a are parameters. Average O/C is 
the ratio of the mean of Y* over the mean of X* over the 1970- 


1980 period. 
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2. GENERAL ESTIMATION METHODS 


In general, three methods, denoted as Methods (A), (B), 
and (C) respectively, were applied to derive quarterly series from 
available annual provincial accounts data. While Methods (A) and 
(B) employ mathematical optimization based on the criterion of 
smoothness, Method (C) in addition utilizes related quarterly 
series. These three methods are explained briefly here while a 
detailed mathematical exposition can be found in Appendix A of 


Ontario Economic Accounts, Quarterly Time Series, 1947-1975. 


Method (A) 

Quarterly estimates are obtained by minimizing the sum 
of squares of the differences between the successive quarterly 
values over the estimation period subject to the constraint that 
quarterly figures are consistent with annual data. Mathematically, 


for a period of N years or 4N quarters, we minimize 


: (Ay)? subject to the annual constraints 
i=2 

4K 4 

oe ae aon fa Ree es 2 2 a rN 

where y quarterly estimate 


Ey Hae me ep) 
annual data 


Ke 
* 
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Method (B) 


Quarterly estimates are obtained by minimizing the sum 


of squares of the second differences i.e., 


4N 5 
Minimize fF (Ay. - Ea 
4 ii u 
i=3 
Ak 
t=-tkeo eee 


where Ay .= eT 


Method (C) 

This method involves a two-step procedure: first, 
obtaining the preliminary quarterly estimates from mathematical 
Optimization through either Method (A) or Method (B) and then 


adjusting these estimates with related series. 


Let y be the quarterly estimates and y* be the annual 
data for the series to be estimated and x and x* be the quarterly 
and annual data of the related series of y, Method (C) then 
proceeds as follows: 

1. Generate preliminary quarterly we and x (ee 1 seenerne ,4N) 


with either Method (A) or Method (B) from their annual 


data a and ec ees /N) 

2. Estimate an annual equation y* = a ads a,x* with ordinary 
least squares method 

3. Compute the final quarterly value ye CLS ire ,4N) 


in the following equation: 


- 10 - 


Yi = 5 + oT (x5 = x; ) G2 3} 
4k 4k 
Obviously, 2% Sym zeae Vi = Vi whneremkKituh pcs N 


$=4k-3° °° * i=4k-3 


i-e., the annual constraints hold for Y;° 


When y* is closely related to x*, equation (2.1) implies 
that Ay, depends mainly on ay Ax, . Under these circumstances, it 
is expected that the directions of change ana turning. points of 
the quarterly estimates will correspond very closely with their 
related series. This makes the application of Method (C) very 


desirable if x is a highly related series of y. 


3. METHODS ADOPTED FOR ESTIMATION OF ONTARIO QUARTERLY SERIES 


When the Ontario quarterly series for the 1947-1975 


period were derived in 1977, the performance of Methods (A) and (E 


was tested with data from the Canadian National Accounts and the 


U.S. National Accounts based on the magnitude of prediction error 


and the ability of predicting direction of change and turning 


points.+ 


the 


These tests showed that: 

The quarterly estimates qenerated by Methods (A) and (B) 
correspond to seasonally adjusted values since "smooth- 
ness" is used as the criterion in derivation. 

For most items, both Methods (A) and (B) perform quite 
satisfactorily when judged either by the magnitude of the 
prediction error or_the ability of predicting directions 
change. 

Tt is rather difficult to, conclude which metnodais 
generally better because the performance of each method 
varies from item to item. Therefore, the final choice o: 
method should be determined item by item on the basis of 
the test results with seasonally adjusted data from the 


Canadian National Accounts. 


1 See Ontario Economic Accounts, Quarterly Time Series, 1947-1975 
for details. 


4. For those items for which both conditions (Cl) and (C2) 
are satisfied, final quarterly estimates are obtained from 
Method (C) based on the preliminary estimates from Method 
(A) or (B) using seasonally adjusted data of their coun- 
terparts in the Canadian National Accounts or other series 


as related series. 


Based on these observations and the availability of other 
related series, the methods used to estimate Ontario quarterly 
series are listed in Table 4. In this table, when Method LC), wars 
used, "CA" denotes that Method (A) is adopted in obtaining the 
preliminary estimates, and similarly fome Che.) "DD *in “thervsame 


table indicates that this item is derived from other items. 


For TMS (indirect taxes less subsidies) and FGE (exports 
of goods and services to federal government), the former is 
derived as the difference between indirect taxes (Method CA) and 
subsidies (Method A) and the latter is obtained by summing up 
federal government current and capital expenditures on goods and 


services (Methods CA and A respectively). 


In Table 4, when Method CA or CB is used to estimate the 
Ontario quarterly series, the seasonally adjusted quarterly series 
of their counterparts from the Canadian National Accounts are 
generally used as the related series. However, for a few of the 
items, better related series can be found and they are then used 


instead. These items include: 


TABLE 4 


METHODS OF ESTIMATION 


GPP TABLE | GPE TABLE | SAVING TABLE 


Item | Method | __ Item | Method} Item __—|_ Method | 


thot WS na Zyo dk PE CB 
ge MP B Biot GE 

as CP CA 20d GEC CA 
1.4 -DN 23 2.4 GEK 

thos i CA Zine I D 
Lee Ye CA 2.6 RC Bf 
Leif NEY CB Brett NRC CB 
Lot IV CA 268 ME CA 
aw) NPI D Bo) VPC D 
LG LO) ABUES) CA, A Oe VN CA 
Wei GAN CB ody WARHE A 
Ie) RAS IE D 5 he 

bol Gere D 5S 


eit 
Bae 


NPI 


3-3 


3.4 
Sq 


3) ol} 


Sef 


* Quarterly estimates are derived by other methods which are explained 


in context. 


Corporation profits before taxes (1.3 CP). 
The related series is derived from Statistics Canada's (SC) 
publications 61-003, Industrial Corporations: Financial 


Statistics and 61-208, Corporation Taxation Statistics. 


Accrued net income of farm operators from farm production 
(1 Oa ky. es 
SC. 21-001, Farm Cash Receipts, is the major source used to 


derive the related series for this item. 


Personal expenditure on consumer goods (part of 2.1 PE). 


The related series is obtained from SC. 63-005, Retail Trade. 


Business gross fixed. capital formation on non-residential 
Construction a2. foNRC) 
Its related series is mainly based on information found in 


SC. 64-001, Building Permits. 


Government current expenditure on goods and services (2.3 GEC) 
and Exports of current goods and services to federal government 
(part “of e2'14 FGE). 
As wages and salaries account for a very significant portion 
of government current expenditure on goods and services, data 
mainly from SC. 72-005, Estimates of Labour Income, are used 


to derive the related series for these two items. 


Five of the items listed in Table 4 are derived from 
other methods rather than from Methods A, B, and C. These methods 


are briefly outlined here: 


1. Wages, salaries and supplementary labour incomes (1.1. WS 
The quarterly estimates for this item are mainly based ¢ 


SC. 72-005, Estimates of Labour Income. 


2. -Dividents paid to non-residents (1.4 - DN). 
Canadian dividends paid to non-residents abroad and to 
Canadian residents are allocated to Ontario based on 
the Ontario/Canada ratio of corporation profits after 
taxes and dividends received by individuals from 


TAxXAtLON aStacistics.. 


3. Business Gross Fixed Capital Formation: Residential 
Construction (2.6, 2G 

Quarterly estimates of seasonally unadjusted housing 
expenditure for Ontario are obtained from Statistics 
Canada. Real estate commissions, which are estimated 
by allocating the Canadian total based on the relative 
shares of MLS (Multiple Listing Services) sales, are 
added to the housing expenditure to derive residential 
construction expenditure. Such estimates are finally 
converted to seasonally adjusted values by applying the 


Canadian seasonal factors for residential construction. 


4. Dividends received from rest of Canada (2.16 DR). 
This item is derived from dividends paid to Canadian residents 
from the National Accounts using the Ontario/Canada ratios of 
corporation profits after taxes and dividends received by 


individuals from Taxation Statistics. 


5. -Dividends paid to rest of Canada (2.17 - DNR). 
This item is part of dividends paid to non-residents and it 


is derived in association with that item. 
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1. INTRODUCTION 


Since the quarterly estimates of Ontario Economic 
Accounts are based mainly on the annual estimates, some back- 
ground on the annual estimates is warranted. The estimation of 
national account type data on a provincial level has been carried 
out in Ontario since 1969, with data going back to 1947. Estimates 
of the various components of the Ontario Economic Accounts (OEA) 
are essentially derived from the published Canadian National 
Accounts and related information available from Statistics Canada 


and other sources. 


With the publication of annual Provincial Accounts (PA) 
Dye otatest ics: Canada’ since 1978, if was telt that data from this 
source should be used whenever possible in the OEA, for those items 
where no conceptional difference exists between OEA and PA. There- 
fore, since early 1981, data from the PA have been adopted in the 
OFA and the data have been revised accordingly back to 1970. Values 
of some of the items in the OFA, however, still differ from those in 


the PA because of certain basic conceptional differences. 


There are three basic differences between the OEA and the 
PA: 
1. While Gross Provincial Product (GPP) is estimated in the 
OEA, the PA provides estimates of Gross Domestic Product (GDP). 
GPP measures the income generated by Ontario residents regardless 
of where located, while GDP sums up the income generated within 


Ontario regardless of the ownership of the factors of production. 


To convert GDP to GPP, income generated outside Ontario by Ontario 
residents has to be added back and income generated in Ontario by 
non-residents must be deducted. As a result of this major 
difference between the OFA and the PA, values of some of the items 
in the OFA are different from the PA and additional items have to 
be included in the Gross Provincial Expenditure (GPE) table in 
order to balance GPP and GPE. This will be further explained in 


eer t is oe Nt LON See 


2. The federal government sector is treated as non-resident 
in the OEA while it is regarded as resident in the PA. Therefore, 
the GPP table of the OEA excludes federal government investment 
income from the item "Interest and Miscellaneous Investment Income 
and also excludes federal government Capital consumption allowance 
from total capital consumption allowances and miscellaneous 
valuation adjustments. In the GPE table of the OEA, current and 
Capital expenditure of the federal government in Ontario is treate 
as exports of goods and services from Ontario to the federal gov- 


ernment. 


3. As a result of the different treatments of the federal 
government, the OEA's government sector refers to the sum of 
provincial and local governments plus hospitals. The government 
sector in the PA, on the other hand, also includes the federal 


government. 


Ontario's quarterly series based on the annual estimates 
were first released in August 1977 in a publication entitled 
Ontario Economic Accounts, Quarterly Time Series, 1947-1975. 
Another publication Ontario Economic Accounts, Quarterly Time 
Series, 1970-1978 was released in March 1980. The present report 
provides the latest quarterly estimates for the 1970-1980 period. 
Quarterly estimates for the years 1947 to 1969 can be found in the 
first publication mentioned above. However, there is a break 
between these two sets of data because of the adoption of data 


from the PA for the years after 1969. 


2. TABLES 


This section presents the Ontario seasonally adjusted 
quarterly estimates together with the annual values for the 1970- 


1980 period for the following tables: 


Table 1: Provincial Income and Gross Provincial Product 


(GPP Table) 
Table 2: Gross Provincial Expenditure (GPE Table) 
Table 3: Relation between Net Provincial Income at Factor 


Cost, Personal Income, Personal Disposable Income, 


and Personal Saving (SAVING Table) 


It should be noted that individual items in these tables 


may not. add td the total due to rounding. 
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1. GPP: TABLE 


1.1 Wages, Salaries and Supplementary Labour Income (ws) + 

Wages and salaries include all earnings from employment 
by wage-earners and salaried employees, including payments in kind 
such as free board and lodging. They are estimated before 


deductions for tax and other contributions. 


Supplementary labour income covers other payments by 
employers for employees' services e.g., employers' contributions 


to pension funds, unemployment insurance and so on. 


1.2 Military Pay and Allowances (MP) 


This ‘refers to payments to members of the Armed Forces 
including military pay, various types of allowances, and employers' 


contributions to the Armed Forces pension fund. 


ees Corporation Profits Before Taxes (CP) 


This item is estimated using business accounting records 


with a number of adjustments made in order to convert such data to 


1 The definitions of most*of, the items contained in Part III are 


mainly based on the National Income and Expenditure Accounts, 
Volume 3, issued by Statistics Canada (Catalogue 13-549) 


a Provincial Accounts basis. For example, depletion charges, 
provincial mining and logging taxes and appropriations for losses 
of chartered banks are considered part of corporation profits even 


though they are treated as expenses on the books of business. 


1.4 -Dividends Paid to Non-residents (-DN) 

Item 1.3 “Corporation profits before taxes" includes 
dividends paid to non-residents (in both the rest of Canada and 
abroad) which are considered as earnings of non-residents. As GPP 
measures income of Ontario residents only, dividends paid to non- 


residents should be deducted from corporation profits before taxes. 


1.5 Interest and Miscellaneous Investment Income (TY) 

This item includes interest income of persons and gov- 
ernment investment income. Interest income of persons consists of 
interest received by, or accruing to, persons which include 
individuals, private non-commercial institutions, estates, and 
trust funds. Interest and dividends received by persons from non- 
residents are also included. Government investment income 
includes interest on government-held public funds, loans, advances 
and investments, royalities, and the profits of government busines 
enterprises. Since the federal government is treated as non- 


resident, its investment income is excluded from this item. 


1.6 Accrued Net Income of Farm Operators From Farm Production 
(EY) 
This is a mixture of labour income and investment income 


of farm operators from farm production. Net farm income is derive 


from farm cash receipts plus income-in-kind, net of expenses and 
after adjustment for the value of the physical change in farm 
inventories. Finally, net income is converted to accrued net 
income to measure accrued earnings arising out of current 


production. 


1.7 Net Income of Non-farm Unincorporated Business Including 
Rent (NFY) 


This component of gross provincial product is made up 
of labour income and investment income of working proprietors 
and independent professional practitioners from their own unincor- 
porated business. Net rental income of persons is also included 


Ine eas aeem, 


1.8 Inventory Valuation Adjustment (IV) 

This item appears in the GPP Table in order to eliminate 
from provincial income any capital gain (or loss) resulting from 
the inventory accounting procedures of business firms. Since GPP 
measures the production at current market prices, the capital gain 
or loss included in the changes in recorded business inventory book 
values has to be eliminated because it is not related to the 


measurement of current production. 


1.9: Net Provincial Income at’ FPactorsCosta (NPT) 


This is derived as the sum of all the items listed above 
and represents the income of the factors of production: labour, 
land, capital and entrepreneurship. Transfer payments, however, 


are excluded from NPI because they are not received in exchange 


for the services of factors of production. 


1.10 Indirect Taxes Less Subsidies (TMS) 

This item is derived as the difference between indirect 
taxes and subsidies. Indirect taxes, such as sales and excise 
taxes, import duties, and property taxes, constitute pater 
producers' costs and thus are included in the market price of good 
and services. At the same time, subsidies from the federal and 
provincial governments to producers and consumers are deducted fro 


factor costs to estimate GPP at market prices. 


1.11 Capital Consumption Allowances and Miscellaneous Valuation 
Adjustments (CCA) 

Capital consumption allowances refer to depreciation 
charges for the total stock of three major types of productive 
assets: business plant and equipment, housing, and government 
fixed assets. Such depreciation charges, representing the cost 01 
the wearing out of capital assets in the process of economic 
production, are included in the market price of goods and service! 
Also included in this item are miscellaneous valuation adjustment: 
which are needed to maintain balance between the income and ex- 


penditure side of the accounts. 


1.12 Residual Error (REI) 

The residual error in the GPP Table is derived jointly 
with GPP, GPE, and RE2 (residual error in GPE Table) ain*such a wa@ 
that ensures GPP=GPE. This implies that GPP or GPE is the averag 


of the totals obtained by summing up all the components of the GP 


and GPE Tables except RE1 and RE2. The residual error terms are 
included in the GPP and GPE Tables to reflect many factors such as 


imperfections in the basic statistics and flaws in estimation 


techniques. 


1.13 Gross Provincial Product At Market Prices (GPP) 
GPP, the total value of production of goods and services 
by Ontario residents at market prices, is derived as the sum of the 


previous twelve items. 


2. “GPE TABLE 


2.1 .Personal Expenditure on Consumer Goods and Services (PE) 


This item is derived as the sum of personal expenditure 
on consumer goods and on consumer services. The former includes 
personal outlays of Ontario residents on durable goods, semi- 
durable goods and non-durable goods. The latter covers a wide 
variety of services such as recreation, transportation and gross 
rents. In principle, all expenditures by Ontario residents outsid 
Ontario should be included and all expenditures by non-residents 
in Ontario should be eliminated. However, only expenditure on 
travel and military pay are adjusted because of the difficulty of 


obtaining data for other types of expenditure. 


2.2 Government Expenditure on Goods and Services (GE) 

This is derived as the sum of current and capital 
expenditures by the Ontario government sector defined to include 
only the provincial and local governments plus hospitals. The 
federal government, which is considered a non-resident, is exclude 
from the Ontario government sector. Government businsss enter- 
prises of all levels of government are also excluded here because 


they are treated as part of the business sector. 


2.3 Government Current Expenditure on Goods and Services (GEC) 
This item includes all current purchases of goods and 

services by the government sector including capital consumption 

allowances on government fixed assets. Since this item refers to 


government current expenditure on goods and services only, it 


excludes other government current expenditures such as transfer 
payments to persons, subsidies, capital assistance and interest on 


the public debt. 


2.4 Government Capital Expenditure on Goods and Services (GEK) 


This is the sum of government gross fixed capital forma- 
tion and the value of physical change in inventories. The former 
refers to investment in durable fixed capital assets: residential 
construction, non-residential construction and machinery and equip- 
ment. The latter represents investment in inventories, a rela- 


tively small portion of GEK. 


ooo SC Business Gross rixed. Capital. Formation- (2) 

This component of GPE is derived as the sum of three 
kinds of gross fixed capital formation: residential construction, 
non-residential construction, and machinery and equipment. Gross 


fixed capital formation of all government business enterprises is 


included. 


2.6 Residential Construction (RC) 

This item comprises expenditures for new dwellings, 
improvements and alterations to existing dwellings, supplementary 
costs incurred in the acquisition of new dwellings and residential 
real estate commissions. It should be noted that all personal 
purchases of housing for owner-use are considered to be business 
residential construction since individual home-owners are treated 


as business. 


2.7 Non-residential Construction (NRC) 

This covers the expenditure on a wide range of construc- 
tion and construction-related activities such as building construc 
tion, highways, bridges and streets, railway construction and othe 


engineering construction. 


2.8 Machinery and Equipment (ME) 


This item covers outlays on new machinery and equipment. 
However, imports of used machinery and equipment are included even 
though their inclusion does not affect Gross Provincial Expenditur 


since imports are increased by an identical amount. 


2.9 Value of Physical Change in Inventories (VPC) 

This is derived from summing up the value of physical 
change in business non-farm inventories and in farm inventories an 
grain in commercial channels. The value of physical change in 
inventories for government is excluded here because it has already 
been incorporated in government capital expenditure. The reason 
for inclusion of this item in the GPE Table is to account for 
either that portion of current production which has not been sold 
or that portion of sales in the current period which originated 


from production in previous periods. 


2.10 Value of Physical Changesin Inventories: Non-farm (VPNF) 


This item makes up the largest portion of the total valu 


of physical change in inventories. It includes raw materials, 


goods-in-process and finished products of corporations, non-farm 


unincorporated business and government business enterprises. 


2.11 Value of Physical Change in Inventories: Farm and Grain 


in Commercial Channels (VPF) 


This includes mainly grain and livestock held on farms. 


2.12 Exports of Goods and Services Abroad (X) 

This item includes current receipts from exports of 
merchandise and exports of services such as travel, freight and 
shipping, interest and dividends and other service receipts. 
Transfer receipts (such as inheritances and immigrants funds, 
personal and institutional remittances, and withholding taxes) are 


excluded since they are not considered to be current earnings. 


2.13 -Imports of Goods and Services from Abroad (-M) 

This refers to current payments for imports of merchan- 
dise and services such as travel, interest and dividends, freight 
and shipping, and other service payments. Transfer payments, as 
in the case of exports, are excluded from imports of goods and 


services. 


2.14 Exports of Goods and Services to Federal Government (FGE) 
Since the federal government is treated as non-resident 

in the Ontario Economic Accounts, its current and capital expend- 

iture on goods and services in Ontario should be regarded as 


Ontario's exports of goods and services. 


2.15 -Federal Government Investment Income Received From Ontario 
(-FGT) 

This item is deducted in the GPE Table to balance the 
omission of federal government investment income in ieansee 
Interest and Miscellaneous Investment Income (IY), in the GPP 
Table. Such an adjustment, of course, results from treating the 


federal government as non-resident. 


2.16 Dividends Received From Rest of Canada (DR) 
Since dividends received from the rest of Canada are 
included in Item1.5 (IY) in the GPP Table, this is matched in 


the GPE Table by an identical item DR. 


2 lay ~Dividends Paid to Rest. of Canada, (-DNR) 

In estimating GPP, dividends paid to the rest of Canada 
and abroad are deducted in Item 1.4 "Dividends paid to non- 
residents." In the GPE Table, dividends paid to residents abroad 
are deducted under "Imports of goods and services from abroad." 
Therefore, dividends paid to the rest of Canada also has to be 


deducted in order to balance GPP and GPE. 


2.18 Residual Error (RE2) 
This item is derived jointly with GPP, GPE, REl and is 


equal to -RE1l. 


2.19 Gross Provincial Expenditure at Market Prices (GPE) 


This value is derived as the sum of all the items in th 


GPE Table except Items 2.2 GE, 2.5 I and 2.9 VPC. 


3. SAVING TABLE 


3.1  Net> Provincial Income at Factor Cost (NPI) 

ThisSitem is tequal to vltem 1.9 in the GPP Table. In 
deriving personal income from NPI, three items, namely transfer 
payments, interest on the public debt and interest on the 
consumer debt, have to be added to NPI and earnings not paid out 


to persons have to be deducted from it. 


3.2 Transfer Payments (TR) 

This includes current transfer payments to persons from 
all levels of government (such as family allowances, unemployment 
insurances, Canadian pension plan benefits) and from non-residents. 
However, current transfer payments by Ontario Corporations in the 
form of charitable contributions and bad debts are excluded because 
they have already been included in corporation profits before 


taxes, a component of NPI. 


3.3 Interest on Public Debt (IP) 
This is the sum of interest on the public debt paid to 
Ontario residents by the Ontario government sector, federal 


government and governments in the rest of Canada. 


3.4 Interest on Consumer Debt (IC) 

This refers to just the non-productive or transfer 
portion of interest on the consumer debt. This item is excluded 
from Item 1.5, Interest and Miscellaneous Investment Income ee) 


because it is treated as a transfer payment. 


3.5 -Earnings Not Paid Out to Persons (-E) 

This item consists of all the elements from net provin- 
cial income at factor cost which do not belong to personal income. 
They include: undistributed earnings and direct taxes of corpo- 
rate and government business enterprises, government investment 
income, the inventory valuation adjustment, and charitable contri- 
butions and bad debts from Ontario corporations to residents of th 


rest of Canada. 


3.6 Personal Income (PI) 

Included here are all incomes received by Ontario 
residents including both factor earnings from current production 
and current transfer payments from all levels of government, 
corporations and non-residents. There are two methods of cal- 
culating personal income and both methods yield identical results: 
The first method as used in the SAVING Table sums up Items 3.1 to 
3.5. The other method totals all sources of personal income 
directly ise.; the sumoof 1 sli wePpuls 2aMe Pie 6 EY? 1 ceNEveonoe wa 
more items: (1) interest, dividends, and miscellaneous investment 
income of persons and (2) current transfers from government, cor- 


porations and non-residents. 


3.7 -Personal Direct Taxes (-PT) 

This refers to federal and provincial direct taxes in th 
form of income taxes, succession duties and estate taxes, employer 
and employee contributions to public service pensions, unemploymen 
insurance premiums, Canada pension plan contributions and Workmen' 


Compensation levies. 


3.8 -Other Current Transfers to Governments (-TRG) 
This item includes fees for motor vehicle licences and 
permits, hospital and medical insurance premiums and other trans- 


fers to governments which are not income related. 


3.9 Personal Disposable Income (PDT) 
This is derived residually by deducting personal direct 
taxes and other current transfers to government from personal 


income. 


3.10 -Personal Expenditure on Consumer Goods and Services (-PE) 


See Item 2.1 (PE) in the GPE Table. 


Slt lbensters to, Corporations ‘(-TRC) 
Pass. Lempis wie nsame as Ttem-3.4" (iC). lt ts) included 
in calculating personal income but the same amount is deducted to 


derive personal saving. 


3.12 -Transfers to Non-residents (-TRN) 
These take the form of personal and institutional 


remittances paid to non-residents. 


3.13 Personal Saving (PS) 
Personal saving is derived residually in the SAVING 
Table. It refers to the saving of persons and unincorporated 


business. 
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PREFACE 


This report presents seasonally adjusted quarterly estimates 
of Gross Provincial Product, Gross Provincial Expenditure, Personal 
Saving and their main components for the 1970-1981 period. 


The estimates for the years 1976 to 1980 in this report have 
been revised from those appearing in Ontario Economic Accounts, 
Quarterly Time Series, 1970-1980, published in August 1982. Data for 
the years up to 1969 are included in Ontario Economic Accounts, 
Quarterly Time Series, 1947-1975, published in August 1977. However, 
the two sets of estimates are not completely comparable due to 
methodological changes. 
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INTRODUCTION 


The estimation of national accounts data at the provincial 
level and on an annual basis has been carried out in Ontario since 1969, 
with data going back to 1947. Estimates of the various components Om: 
the Ontario Economic Accounts (OFA) are derived from the published 
Canadian National Accounts and related information available from 
Statistics Canada and other sources. 


The quarterly estimates are derived from annual data by the 
application of quadratic minimization techniques, adjusted wherever 
possible on the basis of actual quarterly patterns exhibited by related 
series. 


With the publication of annual Provincial Accounts (PA) by 
Statistics Canada since 1978, it was felt that data from this source 
should be used whenever possible in the OEA, for those items where no 
conceptional difference exists between OEA and iAte Therefore, since 
early 1981, data from the PA have been used in the OEA and the data have 
been revised accordingly back to 1970. Values of some of the items in 
the OEA, however, still differ from those in the PA because of certain 
basic conceptional differences. 


There are three basic differences between the OEA and the PA: 


1. While Gross Provincial Product (GPP) is estimated in the 
OFA, the PA provides estimates of Gross Domestic Product (GDP). GPP 
measures the income generated by Ontario residents regardless of where 
located, while GDP sums up the income generated within Ontario 
regardless of the ownership of the factors of production. To convert 
GDP to GPP, income generated outside Ontario by Ontario residents has to 
be added back and income generated in Ontario by non-residents must be 
deducted. As a result of this major difference, values of some of the 
items in the OFA are different from the PA and additional items have to 
be included in the Gross Provincial Expenditure (GPE) table in order to 
balance GPP and GPE. This is further explained in the DEFINITIONS 
section. 


2. The federal government sector is treated as non-resident 
in the OEA while it is regarded as resident in the PA. Therefore, the 
GPP table of the OEA excludes federal government investment income from 
the item "Interest and miscellaneous investment income" and also 
excludes federal government capital consumption allowances from NCapatal 
consumption allowances and miscellaneous valuation adjustments". In the 
GPE table of the OEA, current and capital expenditure of the federal 
government in Ontario is treated as exports of goods and services from 
Ontario to the federal government. 


3. As a result of the different treatments of the federal 
government, the OEA's government sector refers to the sum of provincial 
and local governments plus hospitals. The government sector in the PA, 
on the other hand, also includes the federal government. 
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This section presents the Ontario seasonally adjusted 


quarterly estimates together with the annual values for the 1970-1981 
period for the following tables: 


Table 1 Provincial Income and Gross Provincial Product (GPP Table) 
Table 2 Gross Provincial Expenditure (GPE Table) . 
Table 3 Relation between Net Provincial Income at Factor Cost, 


Personal Income, Personal Disposable Income, and Personal 
Saving (SAVING Table) 


Two factors should be noted when using these tables: 


A recent review of the data sources and methodology used to 
derive supplementary ‘labour income by Statistics Canada has 
resulted in an upward revision to the item "wages, salaries, and 
supplementary labour income” (WS) from 1971. SLNCe s 21S 
revision has been incorporated in the Ontario Economic Accounts 
at this time only from 1976, as is the case with Statistics 
Canada's Provincial Accounts, there is a break between the 
fourth quarter of 1975 and the first quarter of 1976 for those 
items which are affected by WS. 


Individual items in these tables may not add to the total due ‘to 
rounding. 
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1. DESCRIPTION OF DIFFERENT APPROACHES 


Several approaches are suggested in the literature for 
estimating quarterly series consistent with annual totals. Generally 
speaking, the estimation procedures can be grouped into two categories 
depending on whether or not related time series are utilized in deriving 
quarterly estimates. 


In the first approach, without using related series, the 
quarterly estimates are derived primarily from mathematical optimization 
based upon certain criteria such as smoothness, subject to the 
constraint that the resulting quarterly estimates are consistent with 
the annual totals.. It is a purely mathematical derivation without 
taking into account any external information concerning the variables 
for which the quarterly series is to be estimated. 


The second approach, based on the utilization of related 
series, takes into account the quarterly movement of series which are 
highly correlated with the series to’ be estimated, while at the same 
time satisfies the annual constraints. Obviously, this approach seems 
preferable if highly related series can be found. 


Unfortunately, the difficulty of finding related quarterly 
series presents a major obstacle to the application of the second 
method. Examination of the publications of Statistics Canada and other 
data sources reveals that suitably related provincial series for most 
items in the Ontario Economic Accounts are virtually non-existent. The 
only alternative is to use quarterly statistics of the Canadian National 
Accounts as related series. In view of the importance of the Ontario 
economy in the Canadian economy, the possibility of using data from the 
Canadian National Accounts as related series was investigated by 
carrying out a regression analysis for major corresponding annual time 
series of the National and Ontario Economie Accounts. 


The result of this regression analysis, together with the 
ratio of the average annual value of the Ontario variable to that of its 
Canadian counterpart (denoted as average O/C) for the 1970-1981 period, 
is presented in’ Tabiest 1 Stom5.< In these tables, an abbreviation is 
assigned to each item for convenience and future reference. Some of 
the marginal O/C ratios presented in these tables are later used in the 
estimation of the Ontario quarterly data. It is obvious from the.table 
that the fit for most of the equations is excellent as the R (the 
coefficient of multiple correlation corrected for degrees of freedom) is 


Chapters \itand. 2 ofsthis~Section,ane,, in mosti“part, taken 


from Ontario Economic Accounts, Quarterly Time Series 1947- 


isi whiteonweivesea more sdetailed® explanation: of ithe 
methodology. 

# 
Mareidal Oy 18 equal@to ay einathe equation y= .a 


* 
a taps 


estimated by the ordinary least squares method, where Y* and 
X* are the Ontario and corresponding Canadian annual values 
respectively, and ao and a, are parameters. Average O/C is 


MC m ab OmO mb CMe amon in mmOn c PEEUITCE Moan mOliy nC * |OVer the 
1970-1981 period. 
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greater than 0.9 for the vast majority of components. The average O/C 
ratio represents Ontario's average share in the national total over the 
1970-1981 period. 


It must be emphasized that two conditions must be satisfied 
for using the Canadian counterparts as related series: 


(C1) The annual figures for Ontario and Canada must be closely 
related. 

(C2) Ontario accounts for a significant proportion of the national 
total. 


(C1) is judged by the value of AO SELRS omer higher than 
0.9 is considered acceptable. (C2) is satisfied if Ontario accounts for 
more than one-third of the national total (i.e., average O/C greater 
tnan 7033335). 


Obviously, the quarterly data from the Canadian National 
Accounts can be accepted as "related series" only when (C1) is 
satisfied. However, (C1) is a necessary but not sufficient condition 
for using Canadian quarterly data as related series. Even if Ontario 
figures are closely related with corresponding Canadian data, it seems 
unlikely that the quarterly movement of the former will be reflected by 
the latter if the value of average O/C is very small. Judging from the 
results shown in Tables 1 to 3, use of the Canadian quarterly series as 
the related series for certain components seems justified. 


2. GENERAL ESTIMATION METHODS 


In general, three methods, denoted as Methods (A), (B), and 
oe 
= = 


(C) respectively, were applied to derive quarterly series from available 
amnual provincial accounts data. While Methods (A) and (B) employ 
mathematical optimization based on the criterion of smoothness, Method 
(C) in addition utilizes related quarterly series. These three methods 
are explained briefly here while a detailed mathematical exposition can 


O 
a) 
a) 
oO 
| ve 
ie J 
Qu 
} 4 
S 
He 
mW Oo 
'O 
fa) 
3 
[ey 
be 
ra 
Hd 
(@) 
Mm 
Oey 
| 
cr 
ty) 
cs 
‘eae 
One 
3 
OQ 
O 
BS ek 
oO 
B 
jo 
oO 
Hd 
QO 
QO 
(@) 
or 
(=) 
ct 
Y 
O 
i= 
sey) 
“3 
cr 
ia) 
“S 
t~ 
oa 
ke 
i) 
@ 


Quarterly estimates.are obtained by minimizing the sum of 
O I j between the successive quarterly values over 
timation period subject to the constraint that quarterly figures 
istent with annual data. Mathematically, for a period of N 
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Method (B) 


Quarterly estimates are obtained by minimizing the sum of 
squares of the second differences i.e. 
| ’ 


Method (C) 


This method involves a two-step procedure: ig W che 
the preliminary quarterly estimates wes mathematical 
through either Method (A) or Method (B) and then ad 
estimates with related series. 


Let ¥ be the quarterly estimates and y* be the annual data fo 
the series to be estimated and x and x*® be the quarterly and annual data 
of the related series of y , Method (C) then proceeds as follows: 


. . : A . >. . . 
1. Generate preliminary quarterly }: and Koe(i=T sees es AN) with 
eifher Method (A) or Method (B) from their annual data v. and 
S Ty 
xy Rath ie u's «ogee 
2. Estimate an annual equation y* = a a,x* with ordinary least 


squares method 


3. Compute the final quarterly value Yi (233... <055N)} In —the 
following equation: 


“a 


Yq = YU tay (x, - XD (2555 
Obviously, 4k uk : 
z ¥G6 eS ye feels =a) Soe PA 
i=4k-3 > i=4k-3 i 


i.e., the annual constraints hold for Yi° 


? ot ae * ; sh Dae 
When y~ is closely related to x , equation (2.1) implies 
teal 


that Ay. depends mainly on a, Ax.. Under these circumstances, is 
expected that the directions of “change and turning points of the 
Quarterly estimates will correspond very closely with their related 
series. This makes the application of Method (C) very desirable if x is 


a highly related series of y. 
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3. MBTHODS ADOPTED FOR ESTIMATION OF ONTARIO QUARTERLY SERIES 


When the Ontario quarterly series for the 1947-1975 period 
were derived in 1977, the performance of Methods (A) and (B) was tested 
With data from the Canadian National Accounts and the U.S. National 
Accounts based on the magnitude of prediction error and the ability of 
predicting direction of change and turning points. These tests showed 
Blake © 


1. The quarterly estimates generated by Methods (A) and (B) 
correspond to seasonally adjusted values since "smoothness" is 
used as the criterion in derivation. 


2. Fores most+s items, both. Methodse aA) (and) Mio perform® quite 
satisfactorily when judged either by the magnitude of the 
prediction error or the ability of predicting direction of 
change. 


3. It is rather difficult to conclude which method is generally 
better because the performance of each method varies from item 
tOmel Cems Therefore, the final choice of method should be 
determined item by item on the basis of the test results with 
seasonally adjusted data from the Canadian National Accounts. 


4, For those items for which both conditions (C1) and (C2) are 
satisfied, final quarterly estimates are obtained from Method 
(C) based on the preliminary estimates from Method (A) or (B) 
using seasonally adjusted data of their counterparts in the 
Canadian National Accounts or other series as related series. 


Based on these observations and the availability of other 
related series, the methods used to estimate Ontario quarterly series 
are listed in Table 4. In this table, when Method (C) is used, "CA" 
denotes that Method (A) is adopted in obtaining the preliminary 
estimates, and similarly for "CB". "D" in the same table indicates that 
this item is derived from other items. 


See Ontario Economie Accounts, Quarterly Time Nenies, 1947- 
1S} > fonrtdéetarie. 
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TABLE 4 


METHODS OF ESTIMATION 
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GPP Table GPE Table Saving Table 

Item Method Item Method Item Method 
het WS # eon PE CB a NPI D 
ilaZ MP CB Pee GE D 352 TE CA 
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1.4 -DN * 2.4 “GEK A 3.4 i CB 
las a 4 CA Page Se ie D 325 -E D 
6 FY CA 2.6 RC % ae: PI D 
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* Quarterly estimates are derived by other methods which are explained 
in context. 


For TMS (indirect taxes less subsidies) and FGE (exports of 
goods and services to federal government), the former is derived as the 
difference between indirect taxes (Method CA) and subsidies (Method A) 
and the latter is obtained by summing up federal government current and 
Capital expenditures on goods and services (Methods CA and A 
respectively). 


In Table 4, when Method CA or CB is used to estimate the 
Ontario quarterly series, the seasonally adjusted quarterly series of 
their counterparts from the Canadian National Accounts are generally 
used as the related series. However, for a few of the items, better 
related series can be found and they are then used instead. These items 
include: 


= 5A 


Military pay and allowances (1.2 MP). 


The related series is derived from data on military pay and 
allowances from Statistics Canada's (SC) publication 72-004, 


Federal Government Employment. 


Corporation profits before taxes (1.3 CP). 


The related series is derived from SC. 61-003, Industrial 


Corporations: Financial Statistics and 61-208, Corporation 


taxation sualistics. 
Accrued net income of farm operators from farm production (1.6 FY). 


SC. 21-001, Farm Cash Receipts, is the major source used to 
derive the related series for this item. 


Personal expenditure on consumer goods (part of 2.1 PE). 
The related series is obtained from SC. 63-005, Retail Trade. 


Business gross fixed capital formation on non-residential 
construction (2.7 NRC). 


Its related series is mainly based on information found in SC. 
64-001, Building Permits. 


Government current expenditure on goods and services (2.3 GEC) and 
Exports of current goods and services to federal government (part of 
2.14 FGE). 


As wages and salaries account for a very significant portion of 
government current expenditure on goods and services, data 
mainly from SC. 72-005, Estimates of Labour Income, are used to 
derive the related series for these two items. 


Five of the items listed in Table 4 are derived from other 


methods rather than from Methods A, B, and C. These methods are briefly 
outlined here: 


1. Wages, salaries and supplementary labour incomes (1.1. WS). 


The quarterly estimates for this item are mainly based on SC. 
72-005, Estimates of Labour Income. 


2. -Dividends paid to non-residents (1.4 - DN). 


Canadian dividends paid to non-residents abroad and to 
Canadian residents are allocated to Ontario based on the 
Ontario/Canada ratio of corporation profits after taxes and 
dividends received by individuals from Taxation Statistics. 


See 


3. Business Gross Fixed Capital Formation: Residential 
Construction (2.6 RC). 


Housing expenditure, the major component of residential 
construction, is based on estimates of seasonally unadjusted 
housing expenditure from Statistics Canada. Real estate 
commissions, the remaining component, are derived by 
allocating the Canadian total based on the relative share of 
MLS (Multiple Listing Services) sales. 


4, Dividends received from rest of Canada (2.16 DR). 
This item is derived from dividends paid to Canadian residents 
from the Canadian National Accounts based on the 
Ontario/Canada share of corporation profits after taxes and 
dividends received by individuals from Taxation Statistics. 


5. -Dividends paid to rest of Canada (2.17 - DNR). 


This item is part of dividends paid to non-residents and it is 
derived in association with that item. 
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1. GPP TABLE 


Teal Wages, Salaries and Supplementary Labour Income (ws) | 


Wages and salaries include all earnings from employment by 
wage-earners and salaried employees, including payments in kind such as 
free board and lodging. They are estimated before deductions for tax 
and other contributions. 


Supplementary labour income covers other payments by employers 
for employees' services e.g., employers’ contributions to pension funds, 
unemployment insurance and so on. 


thay Military Pay and Allowances (MP) 


This refers to payments to members of the Armed Forces 
including military pay, various types of allowances, and employers'! 
contributions to the Armed Forces pension fund. 


se Corporation Profits Before Taxes (CP) 


This item is estimated using business accounting records with 
a number of adjustments made in order to convert such data to a 
Provincial Accounts basis. For example, depletion charges, provincial 
mining and logging taxes and appropriations for losses of chartered 
banks are considered part of corporation profits even though they are 
treated as expenses on the books of business. 


id -Dividends Paid to Non-residents (-DN) 


Item 1.3 "Corporation profits before taxes" includes dividends 
paid to non-residents (in both the rest of Canada and abroad) which are 
considered as earnings of non-residents. As GPP measures income of 
Ontario residents only, dividends paid to non-residents should be 
deducted from corporation profits before taxes. 


{has Interest and Miscellaneous Investment Income (IY) 


This item includes interest income of persons and government 
investment income. Interest income of persons consists of interest 
received by, or accruing to, persons which include individuals, private 
non-commercial institutions, estates, and trust funds. Interest and 
dividends received by persons from non-residents are also included. 
Government investment income includes interest on loans, advances and 
investments, royalties, and the profits of government business 
enterprises. Since the federal government is treated as non-resident, 
its investment income is excluded from this item. 


_ CC rr —- Ore eee 


1 The definitions of most of the items contained in this 
section are mainly based on the National Income and 


Expenditure Accounts, Volume po issued by Statistics 


Canada (Catalogue 13-549). 
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1.6 Accrued Net Income of Farm Operators From Farm Production (FY) 


This is a mixture of labour income and investment income of 
farm operators from farm production. Net farm income is derived from 
farm cash receipts plus income-in-kind, net of expenses and after 
adjustment for the value of the physical change in farm inventories. 
Finally, net income is converted to accrued net income to measure 
accrued earnings arising out of current production. 


eng: Net Income of Non-farm Unincorporated Business Including Rent 
(NFY) 


This component of gross provincial product is made up of 
labour income and investment income of working proprietors’ and 
independent professional practitioners from their own unincorporated 
business. Net rental income of persons is also included in this item. 


138 Inventory Valuation Adjustment (IV) 


This item appears in the GPP Table in order to eliminate from 
provincial income any capital gain or loss resulting from the inventory 
accounting procedures of business firms. Since GPP measures the 
production at current market prices, the capital gain or loss included 
in the changes in recorded business inventory book values has to be 
eliminated because it is not related to the measurement of current 
production. 


1.9 Net Provincial Income at Factor Cost (NPI) 


This is derived as the sum of all the items listed above and 
represents the income of the factors of production: labour, land, 
capital and entrepreneurship. Transfer payments, however, are excluded 
from NPI because they are not received in exchange for the services of 
factors of production. 


1.10 Indirect Taxes Less Subsidies (TMS) 


This item is derived as the difference between indirect taxes 
and subsidies. Indirect taxes, such as sales and excise taxes, import 
duties, and property taxes, constitute part of producers' costs and thus 
are included in the market price of goods and services. At the same 
time, subsidies from the federal and provincial governments to producers 
and consumers are deducted from factor costs to estimate GPP at market 
prices. 


1.11 Capital Consumption Allowances and Miscellaneous Valuation 
Adjustments (CCA) 


Capital consumption allowances refer to depreciation charges 
for the total stock of three major types of productive assets: business 
plant and equipment, housing, and government fixed assets. Such 
depreciation charges, representing the cost of the wearing out of 
capital assets in the process of economic production, are included in 
the market price of goods and services. Also included in this item are 
miscellaneous valuation adjustments which are needed to maintain balance 
between the income and expenditure side of the accounts. 


i S| ts 


1.12 Residual Error (RE1) 


The residual error in the GPP Table is derived jointly with 
GPP, GPE, and RE2 (residual error in GPE Table) in such a way that 
ensures GPP=GPE. This implies that GPP or GPE is the average of the 
totals obtained by summing up all the components of the GPP and GPE 
Tables except RE1 and RE2. The residual error terms are included in the 
GPP and GPE Tables to reflect many factors such as imperfections in the 
basic statistics and flaws in estimation techniques. 


1.13 Gross Provincial Product At Market Prices (GPP) 
GPP, the total value of production of goods and services by 


Ontario residents at market-prices, is derived as the sum of the 
previous twelve items. 


Lee 


2. GPE TABLE 


Be, Personal Expenditure on Consumer Goods and Services (PE) 


This item is derived as the sum of personal expenditure on 
consumer goods and on consumer services. The former includes personal 
outlays of Ontario residents on durable goods, semi-durable goods and 
non-durable goods. The latter covers a wide variety of services such as 
recreation, transportation and gross. rents. Ingipranciplece aid 
expenditures by Ontario residents outside Ontario should be included and 
all expenditures by non-residents in Ontario should be eliminated. 
However, only expenditure on travel and military pay are adjusted 
because of the difficulty of obtaining data for other types of 
expenditure. 


Cae Government Expenditure on Goods and Services (GE) 

This is derived as the sum of current and capital expenditures 
by the Ontario government sector defined to include only the provincial 
and local governments plus hospitals. The federal government, which is 
considered a non-resident, is excluded from the Ontario government 
sector. Government business enterprises of all levels of government are 
also excluded here because they are treated as part of the business 
sector. : 


as Government Current Expenditure on Goods and Services (GEC) 


This item includes all current purchases of goods and services 
by the government sector including capital consumption allowances on 
government fixed assets. Since this item refers to government current 
expenditure on goods and services only, it excludes other government 
current expenditures such as transfer payments to persons, subsidies, 
capital assistance and interest on the public debt. 


2.4 Government Capital Expenditure on Goods and Services (GEK) 


This is the sum of government gross fixed capital formation 
and the value of physical change in inventories. The former refers to 
investment in durable fixed capital assets: residential construction, 
non-residential construction and machinery and equipment. The latter 
represents investment in inventories, a relatively small portion of GEK. 


2a0 Business Gross Fixed Capital Formation (1) 


This component of GPE is derived as the sum of three kinds of 
gross fixed capital formation: residential construction, non- 
residential construction, and machinery and equipment. Gross fixed 
capital formation of all government business enterprises is included. 


2.6 Residential Construction (RC) 


This item comprises expenditures for new dwellings, 
improvements and alterations to existing dwellings, supplementary costs 
incurred in the acquisition of new dwellings and residential real estate 
commissions. It should be noted that all personal purchases of housing 
for owner-use are considered to be business residential construction 
Since individual home-owners are treated as business. 


2e7 Non-residential Construction (NRC) 


This covers the expenditure on a wide range of construction 
and construction-related activities such as building construction, 
highways, bridges and_ streets, railway construction and other 
engineering construction. 


2.8 Machinery and Equipment (ME) 


This item covers outlays on new machinery and equipment. 
However, imports of used machinery and equipment are included even 
though their inclusion does not affect Gross Provincial Expenditure 
since imports are increased by an identical amount. 


Peo Value of Physical Change in Inventories (VPC) 


This is derived from summing up the value of physical change 
in business non-farm inventories and in farm inventories and SMPs ALM 
commercial channels. The value of physical change in inventories for 
government is excluded here because it has already been incorporated in 
government capital expenditure. The reason for inclusion of this item 
in the GPE Table is to account for either that portion of current 
production which has not been sold or that portion of sales in the 
current period which originated from production in previous periods. 


2.10 Value of Physical Change in Inventories: Non-farm (VPNF) 


This item makes up the largest portion of the total value of 
physical change in inventories. It includes raw materials, goods-in- 
process and finished products of corporations, non-farm unincorporated 
business and government business enterprises. 


Boia Weer “oir Physical Change in Inventories: Farm and Grain in 


Commercial Channels (VPF) 


This included mainly grain and livestock held on farms. 


2.12 Exports of Goods and Services (X) 


This item includes current receipts from exports of 
merchandise and exports of services such as_ travel, freight and 
shipping, interest and dividends and other service receipts. Transfer 
receipts (such as inheritances and immigrants funds, personal and 
institutional remittances, and withholding taxes) are excluded since 
they are not considered to be current earnings. 


2.13 -Imports of Goods and Services (-M) 


This refers to current payments for imports of merchandise and 
services such as travel, interest and dividends, freight and shipping, 
and other service payments. Transfer payments, as in the case of 
exports, are excluded from imports of goods and services. 


2.14 Exports of Goods and Services to Federal Government (FGE) 


Since the federal government is treated as non-resident in the 
Ontario Economic Accounts, its current and capital expenditure on goods 
and services in Ontario should be regarded as Ontario's exports of goods 
and services. 


2.15 -Federal Government Investment Income Received From Ontario (-FGI) 


This item is deducted in the GPE Table to balance the omission 
of federal government investment income in Item 1.5, "Interest and 
miscellaneous investment income" (IY), in the GPP Table. Such an 
adjustment, of course, results from treating the federal government as 
non-resident. 


2.16 Dividends Received From Rest of Canada (DR) 


Since dividends received from the rest of Canada are included 
in Item 1.5 (IY) in the GPP Table, this is matched in the GPE Table by 
an identical item DR. 


2.17 -Dividends Paid to Rest of Canada (-DNR) 


In estimating GPP, dividends paid to the rest of Canada and 
abroad are deducted in Item 1.4 "Dividends paid to non-residents." In 
the GPE Table, dividends paid to residents abroad are deducted under 
"Imports of goods and services". Therefore, dividends paid to the rest 
of Canada also has to be deducted in order to balance GPP and GPE. 


2.18 Residual Error (RE2) 


This item is derived jointly with GPP, GPE, RE1 and is equal 
to -RE1. 


2.19 Gross Provincial Expenditure.at Market Prices (GPE) 


This value is derived as the sum of all the items in the GPE 
Table except Items 2:2°CE, 2.5¢@l-and¥2.9evPC. 


2.20 Gross Provincial Expenditure in Constant (1971) Dollars (RGPE) 


This is calculated as GPE/PGNE, where PGNE is the implicit 
price index for Canadian Gross National Expenditure. 
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3. SAVING TABLE 


Bei Net Provincial Income at Factor Cost (NPT) 
en icome t vactor Cost (NPI) 


This item is equal to Item 7.9 in the GPP "Table. In deriving 
personal income from NPI, three items, namely transfer payments,interest 
on public debt and interest on consumer debt, have to be added and 
earnings not paid out to persons have to be deducted. 


» 


R02 Transfer Payments (TP) 


This includes current transfer Payments to persons from all 
levels of government (such as family allowances, unemployment 
insurances, Canadian pension plan benefits) and from non-residents. 
However, current transfer payments by Ontario Corporations in the form 
of charitable contributions and bad debts are excluded because they have 
already been included in corporation profits before taxes, a component 
OFONPE, 


Ss. Interest on Public Debt (IP) 


This is the sum of interest on the public debt paid to Ontario 
residents by the Ontario government sector, federal government and 
governments in the rest of Canada. : 


3.4 Interest on Consumer Debt (IC) 
ee UNSC ew) 


This refers to just the non-productive or transfer portion of 
interest on the consumer debt. This item is excluded from Item Peo 
Interest and Miscellaneous Investment Income (IY), because it is treated 
as a transfer payment. 


3.5 -Earnings Not Paid Out to Persons (-E) 


This item consists of all the elements from net provincial 
income at factor cost which do not belong to personal income. They 
include: undistributed earnings and direct taxes of corporate and 
government business enterprises, government investment income, the 
inventory valuation adjustment, and charitable contributions and bad 
debts from Ontario corporations to residents of the rest of Canada. 


3.6 Personal Income (PI) 


Included here are all incomes received by Ontario residents, 
the sum of factor earnings from current production and current transfer 
Payments from all levels of government, corporations and non- 
residents. There are two methods of calculating personal income and 
both methods yield identical results. The first method as used in the 
SAVING Table sums up Items 3.1 to See The other method totals all 
sources of personal income directly ins me oesum otal laws wd o MP 1.6 
FY, 1.7 NFY and two more items: (1) interest, dividends, and 
miscellaneous investment income of persons and (2) current transfers 
from government, corporations and non-residents. 


ha = 


a7 -Personal Direct Taxes (-PT) 


This refers to federal and provincial direct taxes in the form 
of income taxes, succession duties and estate taxes, employer and 
employee contributions to public service pensions, unemployment 
insurance premiums, Canada pension plan contributions and Workmen's 
Compensation levies. 


3.8 -Other Current Transfers to Governments (-TRG) 
This item includes fees for motor vehicle licences and 


permits, hospital and medical insurance premiums and other transfers to 
governments which are not income related. 


Shene Personal Disposable Income (PDL) 


This is derived residually by deducting personal direct taxes 
and other current transfers to government from personal income. 


3.10 -Personal Expenditure on Consumer Goods and Services (-PE) 


See Item 2.1 (PE) in the GPE Table. 


3.11 -Transfers to Corporations (-TRC) 


This item is the same as Item 3.4 (IC). It is ineluded in 
calculating personal income but the same amount is deducted to derive 
personal saving. 


3.12 -Transfers to Non-residents (-TRN) 


These take the form of personal and institutional remittances 
paid to non-residents. 


3.13 Personal Saving (PS) 


Personal saving is derived residually in the SAVING Table. It 
refers to the saving of persons and unincorporated business. 
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